This paper uses the 1995 and 1998 Survey of Consumer Finances to examine 401(k) asset allocation behavior by individual and household characteristics, including spousal asset allocation behavior. The results provide evidence that, among married households in which each spouse has a 401(k) plan, spouses tend to invest their 401(k)s similarly rather than diversifying their holdings across spouses to share risks. The findings also point to the lack of diversification between 401(k) asset allocations and other household holdings. However, the results suggest that households can diversify in other ways, such as through a spouse's earnings or through having an underlying defined benefit plan.
Do Spouses Coordinate Their Investment Decisions in Order to Share Risks?
The dramatic growth in defined contribution (DC) plan participation shifts much of the asset allocation responsibility and investment risk from employers to workers. As individuals become directly responsible for managing an ever-increasing proportion of their retirement savings, it becomes more important to understand how participants allocate their DC plan assets.
Moreover, many recent Social Security reform proposals include provisions that would create privately held individual accounts. Under these plans, individuals would be responsible for directing their own asset allocations. Understanding how current DC participants allocate their assets can also provide a gauge of how workers would allocate their assets in Social Security individual accounts.
Although several studies have examined 401(k) investment behavior, most focus solely on the participant's individual and employment characteristics. When determining how workers would fare under DC plans and potential Social Security individual accounts, however, it is important to project retirement savings and income not only at the individual level, but also at the household level. Doing so requires information on the relationship of asset allocation strategies between spouses, which heretofore has been left largely unexplored. This paper attempts to fill this gap by examining how 401(k) asset allocation behavior differs by individual and employment characteristics and also by spousal asset allocation behavior. In particular, it examines whether spouses coordinate their investment decisions in order to share risk. The results provide evidence that, among married households in which each spouse has a 401(k) plan, the spouses tend to invest their 401(k)s similarly rather than diversifying their holdings across spouses.
Background and Previous Research
DC plan participation has increased dramatically in recent years, from 12 million participants in 1975 to an estimated 46 million in 1997 (Olsen and VanDerhei 1997) . Some of the increase in DC coverage takes the form of supplemental coverage to a defined benefit (DB) plan; the proportion of all pension plan participants with supplemental DC coverage more than doubled from 1975 to 1987, increasing from 19 percent to 39 percent (Beller and Lawrence 1992) . Moreover, DC plans are increasingly becoming the primary plan for workers. Among active pension plan participants, the proportion whose primary plan is a DC plan increased from 13 percent in 1975 to nearly 45 percent in 1997 (Olsen and VanDerhei 1997) . Participation in 401(k) plans in particular increased dramatically, from 19 percent of all active pension participants in 1984 to 52 percent in 1993 (EBRI 1997, table 13.1).
The effect on retirement income of the shift from DB to DC plans depends in part on how participants allocate their plan assets. If individuals invest conservatively, they might not accumulate enough money to provide adequately for their retirement needs, and could end up worse off under DC plans than under DB plans.
Adding to the importance of understanding DC asset behavior is the fact that many recent Social Security reform proposals include provisions that would create publicly or privately held individual accounts. Individuals would be responsible for directing their own asset allocations under these plans. In general, policymakers have proposed two options for establishing individual accounts. The first option, the add-on approach, would establish individual accounts on top of the existing Social Security system. Although these individual accounts could be established in conjunction with either Social Security benefit reductions and/or payroll tax increases, they do not in and of themselves effect a reduction in guaranteed Social Security benefits. 1 The second option, the carve-out approach, would divert a portion of current payroll taxes toward the establishment of individual accounts. Because the payroll taxes devoted to the current Social Security system would be reduced, guaranteed benefits would most likely have to be reduced under this approach. 2 The net effect on benefits is unclear, however, and would depend in part on investment returns, which in turn depend on how individuals allocate their account assets.
Several studies examine how 401(k) asset allocation behavior varies across workers.
One set of studies examines this issue using administrative data from one or more plans.
Analysis of plan administrative data has the advantage of being able to incorporate information about plan rules and investment options available to workers. In general, these studies find that investment allocation patterns vary by age and income. For instance, older workers invest more conservatively than younger workers (Agnew et al. 2000 , Clark et al. 1998 , Goodfellow and Schieber 1997 , presumably in accordance with their shorter time horizons. However, a significant minority of younger workers hold zero equities (Yakoboski and VanDerhei 1996) , suggesting higher liquidity needs. Some younger workers may be using their 401(k) plans as short-term savings vehicles rather than retirement plans.
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Workers with low incomes invest more conservatively than workers with higher incomes (Agnew et al. 2000 , Bajtelsmit and VanDerhei 1997 , Goodfellow and Schieber 1997 , Hinz et al 1997 . Again, this suggests higher liquidity needs among workers with lower incomes.
Alternatively, lower earners might be more risk-averse or might not receive as much investment education as higher earners.
Evidence from administrative data also suggests that women make different investment choices than men. Women in the federal Thrift Savings Plan invest their pension assets more conservatively than men (Hinz et al. 1997) , as do women in a single large private U.S. employer (Bajtelsmit and VanDerhei 1997) , even after controlling for age and earnings. And although Clark et al. (1998) find that women generally do not invest more conservatively than men, they do find that the range of available investment options has a differential effect on the patterns of investment allocation by gender.
An EBRI study focuses on more specific investment allocations and the effects of company stock as an option using the EBRI/ICI database of 6.6 million 401(k) participants (VanDerhei et al. 1999) . They find that having the option of company stock reduces participant allocations to other equity funds, but increases overall investment in equities. Moreover, participants whose employer contributions are mandated to be invested in company stock have higher self-directed investments in company stock. Among participants whose employer contributions are directed to company stock, investments in company stock account for one-third of participant-directed balances and more than one-half of total balances. This may signal a lack of adequate diversification among participants with options to allocate balances to company stock.
Although plan administrative data can help gauge the effects of plan design and fund (SundJn and Surette 1998) . This analysis also suggests that risk-averse households invest more conservatively than households that are willing to exchange aboveaverage risks for above-average returns. In another analysis of the SCF, Uccello (forthcoming) finds evidence that 401(k) participants with an underlying DB plan are more likely to invest in equities than are participants whose 401(k) is their primary retirement plan.
In summary, several factors help explain why otherwise similar 401(k) participants invest differently. First, some participants may simply be more risk-averse than others. A lack of financial education can also contribute to conservative investment. Participants might not be aware of the larger investment returns available from investing in equities and thus may ignore the real interest rate risk inherent in investing too conservatively. 4 Some participants, especially workers nearing retirement, have shorter investment horizons and therefore might wish to avoid the short-term volatility of equity rates of return. Similarly, other participants, especially younger workers, have higher liquidity needs and therefore prefer to invest more conservatively.
Finally, 401(k) participants with access to other retirement income may be able to invest more aggressively than those whose 401(k) plan is their only source of retirement income.
This paper examines these issues and addresses the lack of information available as to whether married 401(k) participants coordinate their investment decisions with their spouses in order to share risks. If one spouse=s retirement assets are invested more aggressively, does the other invest more conservatively? The answer to this question will provide insight into how households might respond to increases in the availability of self-directed retirement accounts, either through 401(k) plans or through Social Security individual accounts.
Data and Methods
The data for this analysis come from the 1995 and 1998 SCF, a triennial survey conducted by the Federal Reserve Board that obtains detailed information on household finances.
The survey collects information from the household head regarding household-level asset and liability information as well as individual-level demographic, employment, and pension information for both the household head and the spouse. 5 An individual-level dataset was created by splitting each married household into two observations, one for the head and one for the spouse. Household-level asset and liability data are attributed to both spouses.
SCF respondents who report they have an account-based pension plan are asked about the specific type of plan. In this analysis, participation in 401(k)s is defined broadly to include not only workers who specifically report being covered by a 401(k) or 403(b) plan, but also those who report being in a thrift savings plan. Workers who report a different type of DC plan are also considered 401(k) participants if they report that they are allowed to borrow or withdraw from their account. 6 These other plans likely function very similarly to 401(k) plans and, in fact, may be 401(k) plans, because some workers may not be well-informed about the specific type of their DC plan.
Because this analysis focuses on whether married couples share risks, the sample includes only married 401(k) participants. Married men and married women are analyzed separately to allow for different 401(k) investment patterns by gender. In addition, the sample excludes those who do not have a choice on how their account assets are invested, because the analysis focuses on determining how participants allocate their assets when they have the choice.
The final analysis sample consists of 910 married men and 513 married women who are full-time non-self-employed 401(k) participants between the ages of 25 and 64.
The categorical responses for investment choice are used to examine 401(k) investment behavior: 401(k) participants can report that they invest (i) mostly or entirely in stocks (including company stock), (ii) mostly or entirely in interest earning assets (referred to hereafter as bonds), or (iii) split between stock and bonds. An ordered probit model measuring the relative levels of assets invested in stocks is used to estimate the 401(k) asset allocation decision.
Because on average stocks achieve higher rates of return than bonds, allocating a relatively small proportion of contributions to stock accounts can, over time, produce relatively large proportions of overall balances allocated to stock accounts unless the participant periodically rebalances the accounts. Therefore, it would be preferable to examine both the allocation of contributions and the allocation of balances. Unfortunately, it is unclear whether 6 In general, the plans not defined as 401(k) plans are profit-sharing and stock option plans.
the SCF question regarding asset allocation intends to refer to the allocation of contributions or the allocation of account balances. Respondents could be reporting either. Bajtelsmit and VanDerhei (1997) examine the relative impacts of various factors on both the allocation of contributions and the allocation of balances and find similar results for each. This suggests that the ambiguity in the SCF should not affect the results presented here.
To examine whether spouses coordinate their investment decisions to share risks, two ordered probit regression models are specified. The first model includes variables for how the spouse allocates his/her 401(k) plan assets, if any. The second model also includes information regarding how the household's IRA assets, if any, are allocated. To examine other potential areas for risk sharing, each model also includes variables for whether the spouse has a DB plan,
whether the spouse has a non-401(k) DC plan, whether the spouse works, whether the participant has a DB plan, and whether the participant has a non-401(k) DC plan.
A household's entire portfolio allocation may influence 401(k) investment decisions. Therefore, the model includes variables for total household net worth and the proportion of nonretirement financial assets invested in stocks. To control for attitudes about risk, the model includes an indicator for households that are less risk-averse, based on a self-reported measure for willingness to exchange financial risk for returns. The model defines less risk-averse households as those willing to take above-average or substantial financial risks to achieve aboveaverage or substantial returns. Although these measures are available on a household-level only, it is likely that couples share risk-return preferences. The model controls for various other characteristics, including age, race, education level (to proxy for financial literacy), and wage.
Finally, the model uses a dummy variable to differentiate between the 1995 and 1998 survey years, thereby controlling for different allocation trends over time. Men whose wives have DB coverage invest more conservatively, which is perhaps somewhat counterintuitive. Defined benefit plans provide a more guaranteed source of retirement income, meaning other retirement assets could be invested more aggressively.
Results
Perhaps participants whose wives have DB plans are a more risk-averse group.
Having a spouse who works can also be a way to reduce risk, as lower investment returns can be offset by spousal earnings. However, married men whose wives work allocate their 401(k)s similarly to those whose wives do not work. Having access to a DB plan provides another way to reduce risk. DB plans offer a guaranteed source of retirement income, which would perhaps encourage 401(k) participants with an underlying DB plan to allocate their 401(k) assets more aggressively. Indeed, married men whose 401(k) is supplemental to an underlying DB plan are more likely to allocate their 401(k)s to stocks than those whose 401(k) plan is their primary plan. This is inconsistent with the finding that men whose wives have a DB plan invest more conservatively.
Married women with 401(k) coverage allocate their plan assets similarly to married men, both overall and with respect to their spouses' 401(k) asset allocation behavior. These results refute prior research findings of more conservative asset allocation behavior among women.
However, 401(k) allocation patterns of married women differ from those of married men in two interesting ways. First, whereas 401(k) allocations for married men vary only minimally by whether the wife works, married women with non-working husbands invest more conservatively than those whose husband works. And second, while men with an underlying DB plan invest more aggressively than those whose 401(k) is the primary plan, women's investment patterns do not vary by the presence of an underlying DB plan. These results suggest that for married men, a DB plan represents a more important source of income than does the wife's earnings. Among married women, in contrast, husband's earnings may be a more important source of income than an underlying DB plan.
To examine how 401(k) asset allocations vary by spousal pension coverage and other factors after controlling for demographic and economic characteristics, an ordered probit regression model is estimated with two slightly different specifications. Tables 2 and 3 present the results for each of these models. Variables with positive coefficients can be interpreted as being associated with more investment in stocks, and variables with negative coefficients can be interpreted as being associated with less investment in stocks and more investment in bonds.
Among 401(k) participants whose spouses also have 401(k) plans, both models differentiate between participants whose spouses allocate their 401(k)s to bonds, those whose 
Discussion
The results presented here suggest that spouses do not coordinate their investment decisions to share risks. Instead, most of the findings point to just the opposite-spouses invest similarly. In particular, the 401(k) asset allocations of one spouse are highly correlated with the asset allocations of the other spouse, even after controlling for other factors. This suggests that married households determine an overall investment strategy, which each spouse then implements in the same way. On the other hand, these results could be an artifact of the SCF survey design, in which one respondent (usually the husband) answers the survey questions for both spouses. In this case, it is possible that a respondent who is less knowledgeable about his spouse's investment allocations simply reports his own asset allocation strategy for both himself and his wife. Ideally, this analysis would be conducted using a dataset in which both the husband and wife answer questions regarding their own asset allocations. But such a dataset does not appear to exist at this time. Although the Health and Retirement Study (HRS) contains such self-reported information for each spouse, the dataset is limited to those ages 51 to 61 in 1992 and does not contain a large enough sample of 401(k) participants whose spouses also participate in 401(k) plans.
Other findings also point to the lack of risk sharing or diversification between 401(k) asset allocations and other household holdings. Asset allocations in 401(k) plans are highly correlated with IRA asset allocations. In addition, some households show a propensity to invest in stocks. They allocate a large proportion of their non-retirement financial assets to stocks and also allocate their 401(k)s to stocks. These households may be more used to and comfortable with making asset allocation decisions in general, and stock investments in particular. They may also have more information with which to make their 401(k) asset allocation decisions.
The results also suggest that households can diversify in other ways, such as through a spouse's earnings or through having an underlying DB plan. Women are more likely to invest in stocks if their husband works, and men are more likely to invest in stocks if they have an underlying DB plan, although the later result is not statistically significant after controlling for other factors.
On one hand, the finding that spouses allocate their 401(k) assets similarly probably bodes well for retirement income prospects. In about one-third of households in which both the husband and wife participate in 401(k) plans, both spouses allocate their plan assets to stocks.
These households will likely reap the higher investment returns that traditionally accrue to stock investments compared to bond investments. As long as they direct their investments to diversified stock funds rather than to individual stocks, households will accrue these higher returns without overexposing themselves to investment risk. 
